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(54) Ink container, ink absorbing member usable with the ink container and manufacturing 
method of the ink container 

(57) An ink container includes an ink absorbing 
material for retaining ink and producing a negative pres- 
sure; a casing, provided with an ink supplying portion 
and an air vent, for accommodating the ink absorbing 
material; wherein the ink absorbing material is of ther^- 
moplastic material and has a surface ink blocking layer 
provided by heating and melting a surface of the 
absorbing material; wherein the ink blocking layer 
blocks movement of the ink contained in the ink absorb- 
ing material to outside, and constitutes at least a part of 
the casing. 
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Description 

FIELD OF THE INVENTION AND RELATED ART 

[0001] The present invention relates to an ink con- 
tainer as liquid containing means for an ink jet recording 
apparatus, an ink absorbing material as negative pres- 
sure producing means and a manufacturing method of 
the ink container. 

[0002] Conventionally, the ink container for an ink jet 
recording apparatus is provided with an ink absorbing 
material such as an urethane foam resin material or felt 
to retain the ink while permitting supply of the ink to the 
ink jet recording head through the supply port thereof, 
wherein a negative pressure is produced using capillary 
force of the member. Recently, the ink jet recording 
apparatuses are widely used with the demand for the 
color printing and high quality printing, and therefore, 
the number of used ink containers increases. From the 
standpoint of environmental health, recycling of the 
material is desirable, and for easy recycling, a structure 
using a small number of parts of material or materials 
which are recyclable is desirable. It is desirable for an 
inkjet cartridge having a recording head and an ink con- 
tainer which are integral with each other that they are 
separable. 

[0003] Japanese Laid-open Patent Application No. 
HEI- 8-201 15 which has been assigned to the assignee 
of this application discloses an ink container using fibers 
of olefin resin material having a thermoplastic property 
as an ink absorbing material in the ink container. The 
ink container is good in the storing stability of the ink, 
and the ink container casing and the fiber material are 
of the same kinds of material, and therefore, the recy- 
cling is easy. 

[0004] It further discloses that relatively smaller size 
fibers are disposed along the inner wall of the cartridge 
container, and relatively larger size fibers are disposed 
inside thereof. 

[0005] Japanese Laid-open Patent Application No. 
HEI- 7-47688 discloses an ink container including an ink 
absorbing material having a heated and melted surface 
constituting a supply passage upon compression and 
having a reduced opening diameter to avoid blocking of 
the ink flow path due to bubble or foreign matter intro- 
duction, thus accomplishing the proper printing result. 
[0006] It discloses that by contracting the opening 
diameter also at the side adjacent to the side wall of the 
ink container, the following problem is avoided. The 
problem is that air layer produced at the interface where 
the inner wall of the side surface of the ink container and 
the side surface of the ink absorbing material are close 
contacted to each other, enters the absorbing material 
as bubbles during ink consumption with the result of 
defect in the image quality or improper ink supply. 
[0007] However, since the air layer per se remains 
even if the surface of the ink absorbing material is 
heated and melted, there would be a liability that 



improper ink supply occurs. 
SUMMARY OF THE INVENTION 

5 [0008] Accordingly, it is a principal object of the 
present invention to provide an ink container which is 
readily recyclable, and the entering of the air through 
the surface of the ink absorbing material is prevented. 
[0009] It is another object of the present invention to 

10 provide an ink container which is assuredly couplable 
with a recording head or a recording device even when 
the ink container is repeatedly mounted and demounted 
relative thereto/in addition to the principal object. 
[001 0] It is a further object of the present invention to 

75 provide an ink container wherein ink movement from the 
ink absorbing material to the supply port during the ink 
supply so that ink supply is stabilized, solely or in addi- 
tion to the principal and/or second object. 
[001 1 ] It is a yet further object of the present invention 

20 to provide an ink absorbing material suitable for achiev- 
ing the object, and a manufacturing method therefor, 
and to provided various means for decreasing the 
number of parts and/or improving the reliability during 
transportation. 

25 [0012] According to an aspect of the present inven- 
tion, there is provided an ink container comprising an 
ink absorbing material for retaining ink and producing a 
negative pressure; a casing, provided with an ink sup- 
plying portion and an air vent, for accommodating said 

30 ink absorbing material; wherein said ink absorbing 
material is of thermoplastic material and has a surface 
ink blocking layer provided by heating and melting a sur- 
face of the absorbing material; wherein said ink blocking 
layer blocks movement of the ink contained in said ink 

35 absorbing material to outside, and constitutes at least a 
part of said casing. 

[0013] According to this aspect, a part of the ink con- 
tainer casing and the ink absorbing material are made 
integral, and there is not gap between the wall(casing) 
40 and the absorbing material at the integrated portion, so 
that improper ink supply attributable to the entering of 
the air through between the wall and the absorbing 
material. 

[001 4] Since the ink absorbing materia! is of a thermp- 
45 plastic material, the recycling of the container is easy. ^ 

Thus, the principal object is achieved. 

[001 5] The following is further improvements. 

[001 6] Where the portion of the casing having the ink 

supplying portion is formed by the ink blocking layer, the 
so position of the absorbing material at the supply portion 

is not deviated despite repetition of the mounting and 

demounting of the ink container. Thus, the second 

object is achieved. 

[0017] The casing may all be constituted by said ink 
55 blocking layer. 

[0018] The ink supplying portion and said air. vent may 
be openably sealed. 7. An ink container The present 
invention further provides an ink container comprising 
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an ink absorbing material for retaining ink and produc- 
ing a negative pressure; an ink supplying portion and an 
air vent; wherein said ink absorbing material is of ther- 
moplastic material and has, at a part thereof, a surface 
ink blocking layer provided by heating and metting a sur- 
face of the absorbing material; wherein the ink blocking 
layer blocks movement of the ink contained in ink 
absorbing material. 

[001 9] It may further comprises a boundary layer hav- 
ing a smaller average porosity than that of inside of said 
absorbing material, at a region adjacent said ink block- 
ing layer. 

[0020] The present invention further provides a n ink 
absorbing material for an ink container, comprising an 
ink absorbing portion for retaining ink and producing a 
negative pressure; an ink blocking layer of thermoplas- 
tic material in or at a surface of said ink absorbing por- 
tion, said ink blocking layer being produced by heating 
and melting said ink absorbing portion and blocking 
movement of the ink contained in said ink absorbing 
portion. 

[0021] The present invention further provides a man- 
ufacturing method for an ink container including an ink 
absorbing material for retaining ink and producing a 
negative pressure and a casing for accommodating the 
ink absorbing material, comprising the steps of prepar- 
ing an ink absorbing material of thermoplastic material; 
forming an ink blocking layer by heating and melting at 
least a part of a surface layer of the ink absorbing mate- 
rial. 

[0022] The method may further comprises a step of 
forming a boundary layer having a smaller average 
porosity than that of inside of said ink absorbing mate- 
rial by heating and melting at least a part of the surface 
layer of said ink absorbing material and imparting a 
pressure to it during cooling, after said ink absorbing 
material preparation step. 

[0023] These and other objects, features and advan- 
tages of the present invention will become more appar- 
ent upon a consideration of the following description of 
the preferred embodiments of the present invention 
taken in conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0024] 

Figure 1 is a schematic sectional perspective view 
illustrating a first embodiment of the ink container 
according to the present invention. 
Figure 2 illustrates a manufacturing method of the 
ink container according to the present invention. 
Figure 3 illustrates a manufacturing method of the 
ink container according to the present invention. 
Figure 4 illustrates a manufacturing method of the 
ink container according to the present invention. 
Figure 5 illustrates an ink blocking layer and a 
boundary layer of the ink container according to the 



present invention. 

Figure 6 illustrates an ink container according to a 
second embodiment of the present invention. 
Figure 7 illustrates an ink container according to a 

5 third embodiment of the present invention. 

Figure 8 illustrates an ink container according to a 
modified example of the third embodiment. 
Figure 9 illustrates an ink container according to a 
fourth embodiment, wherein (a) is a schematic sec- 

10 tional perspective view, and (b) is a sectional view. 
Figure 10 illustrates a manufacturing method of the 
ink container according to the fourth embodiment. 
Figure 1 1 illustrates a manufacturing method of an. 
ink container according to a modified example of 

15 the fourth embodiment of the present invention. 

Figure 12 illustrates a manufacturing method of an • 
ink container according to a fourth embodiment of 
the present invention. 

Figure 13 illustrates an ink container according to a 

20 fifth embodiment of the present invention. 

Figure 14, (a) is a schematic perspective view of an 
ink container as a liquid accommodating container 
according to a sixth embodiment of the present 
invention, and (b) is a sectional view thereof. 

25 Figure 1 5, (a) is a schematic perspective view of an 
ink container as a liquid accommodating container 
according to a modified example of the sixth 
embodiment of the present invention; (b) is a partial 
perspective view of a neighborhood of a communi- 

30 . eating portion, and (c) is a sectional view thereof. 

Figure 16 is a sectional view of an ink container 
according to a modified example of the sixth 
embodiment of the present invention. 
Figure 17 is a partial perspective view of a neigh- 

35 borhood of a communicating portion of an ink con- 
tainer according to a further modified example of 
the sixth embodiment of the present invention 
shown in Figure 15. 

Figure 1 8, (a) is a schematic perspective view of an 
40 ink container as a liquid accommodating container 
according to a seventh embodiment of the present 
invention, (b) and (c) are sectional views. 

DESCRIPTION OF THE PREFERRED EMBODI- 
45 ME NTS 

[0025] Referring to the accompanying drawings, the 
embodiments of the present invention will be described. 

so (First embodiment) 

[0026] Figure 1 shows an ink container according to a 
first embodiment of the present invention. Figure 1 is a 
schematic sectional perspective view of an ink container 
55 according to a first embodiment of the present inven- 
tion. 

[0027] In the ink container 20 shown in Figure 1 , des- 
ignated by 1 is an ink absorbing material as a negative 
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pressure producing member for holding the ink for 
recording; 3 is an ink supply port for supplying the ink 
accommodated in the negative pressure producing 
member to the outside; 4 is a projection for mounting 
the ink container to the ink jet recording apparatus; and 
5 is an air vent for introducing the ambient air into the 
negative pressure producing member. The mounting 
projection 4 is optional. The ink container 20 is detach- 
ably mountable relative to the ink jet head portion 32 at 
the ink supply port 3, and the ink jet head portion 32 
includes an ejection head portion 30 for ejecting the ink 
accommodated in the ink container, and an ink supply 
tuba 31 for supplying the ink to the ejection head portion 
from the ink container. The recording head is detacha- 
bly mountable in this embodiment, but it may be integral 
with the ink container. 

[0028] In the ink container 20 of the present invention, 
the ink absorbing material 1 is of fibrous material or 
member of thermoplastic resin material such as poly- 
propylene fibers, and the surface layer thereof consti- 
tutes an ink blocking layer 2 formed by heat-fusing 
except for the ink supply port and the air vent, and the 
ink blocking layer constitutes a casing of the ink con- 
tainer. 

[0029] The thickness t of the ink blocking layer is 
approx. 1 .5mm in this embodiment from the standpoint 
of the strength ol the casing or the like. The layer is 
formed into a wall surface layer and is provided by the 
fiber material melted by heat entering into between the 
fibers of the negative pressure producing material adja- 
cent the surface portion due to the capillary force of the 
negative pressure producing member or the like to fill 
the ink retaining spaces adjacent the surface layer of 
the negative pressure producing member, and the sur- 
face layer thus provided functions to block the ink there- 
through. 

[0030] As seen in the Figure 1 (sectional view view), 
the thermoplastic material constituting the ink blocking 
layer 2 is not necessarily dense (solid) in all the region 
of the ink blocking layer 2, but fine spaces or gaps may 
exist. The thickness of the ink blocking layer is not nec- 
essarily uniform. 

[0031] Depending on the manufacturing methods 
which will be described hereinafter, a boundary layer 
having a porosity (a ratio of the space per unit volume) 
smaller than that of the inside of the absorbing material 
in the inside region of the ink absorbing material of the 
ink blocking layer, may be provided. This will be 
described hereinafter. 

[0032] With this structure, the casing of the ink con- 
tainer is unseparably integral with the negative pressure 
producing member. Therefore, such a side of the casing 
having the ink supply port is integral with the negative 
pressure producing member, so that portion of the neg- 
ative pressure producing member faced to the supply 
port is not deviated despite the repetition of the mount- 
ing and demounting of the ink container. So, even in the 
case that mounting and demounting of the ink container 



relative to the ink jet head portion is repeated, the ink 
supply tube can be assuredly press-contacted to the 
negative pressure producing member. 
[0033] The gap between the casing and the ink 

5 absorbing material at the ink supply port portion in the 
conventional ink container, is omitted at the portion 
where the casing is provided by processing the surface 
layer of the negative pressure producing member. 
According to the structure of the embodiment, there is 

10 no need of paying attention to the introduction of the air 
through the gap between the wall and the absorbing 
material, and therefore, improper ink supply attributable 
to the introduction of the air through between the wall 
and the absorbing material can be avoided. 

is [0034] By the integral structure of the ink absorbing 
material and the casing, the ink absorbing material is 
prevented from moving relative to the casing due to fall- 
ing or another impact, so that ink supply performance to 
the ink jet recording head portion is not damaged. 

20 [0035] The description will be made as to a manufac- 
turing method of the ink container according to the 
present invention. 

[0036] Figure 2, (a) shows the ink absorbing material 
1 before the processing. The ink absorbing material in 

25 this embodiment is of polypropylene fiber having a fiber 
diameter of 30mxti and a fiber density of 0.1g/cm3. The 
ink absorbing material 1 is such an aggregate of fibers 
that ink can be retained by the capillary force of the gap 
between the fibers. At this time, there is pores between 

30 the fibers at the surface of the ink absorbing material, 
similarly to the inside. 

[0037] The material of the ink absorbing material is 
preferably easily f usable thermoplastic resin material 
particularly having a low thermal conductivity. This is 

35 because the low thermal conductivity permits the heat- 
fusing only at the heated portions, so that thickness of 
the ink blocking layer can be easily controlled. By the 
use of the fiber material for the ink absorbing material, 
an ink absorbing material having a desired density for 

40 generating a preferable negative pressure for the ink jet 
recording head can be easily prepared. As a manufac- 
turing method for the ink absorbing material, the method 
disclosed in Japanese Laid-open Patent Application No. 
HEI- 9-183236 is usable. 

45 [0038] Since the ink absorbing material of the present 
invention is of a thermoplastic material, the container 
after the use can be collected and reused as a material, 
thus improving the convenience for the recycling. 
[0039] The use can be made with a mixture of a plu- 

so rality of fiber materials with a desired mixing ratio, such 
as a mixture of polypropylene fibers and polyethylene 
fibers within a ration range not deteriorating the conven- 
ience for the recycling. From the standpoint of the 
hydrophilicity relative to the ink, the material is desirably 

55 a polyolef in material such as polyethylene fiber or poly- 
propylene fiber. The present invention is usable with a 
foam material rather than a fibrous material if the ink 
blocking layer can be formed by heat-fusing the surface. 
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When the fiber of the thermoplastic resin material is 
used, the gas permeability of a material having a higher 
crystal property than the normal injection molding, can 
be reduced. This is because in the case of a fibrous 
material, the resin material has been expanded in the 
spinning process, and therefore, even though it experi- 
ences the heat which is approximately the melting point 
of the resin material during the ink blocking layer forma- 
tion, the temperature is lower than the normal injection 
molding, so that degree of crystallinity of the ink block- 
ing layer finally provided is maintained high. 
[0040] Then, the surface of the ink absorbing material 
is heat-fused, by which the ink blocking layer is pro- 
vided. Figure 2, (a) - (c) and Figure 3, (a) - (h) show the 
processes of forming the ink blocking layer. 
[0041 ] In the process of forming the ink blocking layer 
2, the ink absorbing material 1 shrinks because the sur- 
face thereof is heated and fused, and the fused material 
fills into the pores. Therefore, it is desirable that size of 
the ink absorbing material prepared in Figure 2, (a) is 
slightly larger than the desired size of the final ink con- 
tainer. 

[0042] First, as shown in Figure 2. (b) and 2(c). the 
surface to be provided with an air vent is formed. 
[0043] Figure 2, (b) is a sectional view of a mold 41 for 
forming the air vent. The bottom surface 1 1 of the mold 
of the material having a high thermo-conductivity is pro- 
vided with a recess for forming, on the outer surface of 
the ink container, a projection 4 to be used for mounting 
it to the ink jet recording apparatus. The portion of the 
air vent is provided with a spear-like air vent forming 
member 13 of a material having a low thermo-conduc- 
tivity, so that when the air vent is formed, the portion is 
not heated and melted. 

[0044] As shown in Figure 2, (c), the ink absorbing 
material 1 shown in Figure 2, (a) is inserted into the 
mold 41 . Then, a light pressure is imparted to the top of 
the ink absorbing material using the cap 14 or the like, 
and simultaneously, the bottom surface 1 1 of the mold is 
heated by a heater or the like for a predetermined 
period at a temperature not less than the melting point 
of the material constituting the ink absorbing mate- 
rial (desirably, a temperature not less than the highest 
melting point, when a plurality of materials are mixed), 
by which the ink blocking layer is formed. Thereafter, the 
mold is cooled, and the ink absorbing material is taken 
out of the mold, thus the one surface of the casing hav- 
ing the projection and the air vent can be provided. 
[0045] When the ink absorbing material is of a plurality 
of materials, the heating temperature is not less than 
the melting point of the material having the lowest melt- 
ing point. By this, the gaps between the fibers can be 
filled. In the case of an ink absorbing material having a 
large ratio of the space per unit volume, however, the 
amount of the thermoplastic material necessary for fill- 
ing the gaps (ink retaining space) is large, it is desirable 
that temperature is not less than the melting point of the 
material having the highest melting point. 



[0046] As regards the projection 4, the size of the pro- 
jection is small in this embodiment, as compared with 
the size of the entirety of the ink container, and there- 
fore, the ink absorbing material is substantially rectan- 

5 gular parallelepiped configuration. However, when the 
projection is large as compared with the volume of the 
ink container, the configuration of the prepared ink 
absorbing material is such that ink absorbing material 
has a projection at the correspondence position. 

10 [0047] Then, as shown in Figure 3, (a) - (c), another 
side is formed. 

[0048] Figure 3, (a) is a sectional view of the mold 42 
for heating the side surface to which the ink absorbing 
material is opposed. Similarly to Figure 2, (b), the bot- 

15 torn surface 1 5 of the mold shown in Figure 3, (a) is also 
constituted of the material having a high thermo-con- - 
ductivity. In Figure 3, (b), the ink absorbing material is 
inserted into the mold with the non-heated side faced 
down. Similarly to the formation of the side having the 

20 air vent, a light pressure is imparted to the top of the ink 
absorbing material using the cap 16 or the like, and 
simultaneously, the bottom surface 15 of the mold is 
heated by a heater or the like, by which the ink blocking 
layer is formed. 

25 [0049] Thereafter, as shown in Figure 3, (c), it is 
reversed by 180°. so that ink blocking layer is formed at 
the opposite side, similarly. 

[0050] As shown in Figure 3. (d) -3(f), the ink blocking 
layer is formed for each of the two remaining sides of 

30 the ink absorbing material. Figure 3, (d) is a sectional 
view of the mold 43 for heating the side surface to which 
the ink absorbing material is opposed. Similarly to Fig- 
ure 3, (a), the bottom surface 17 of the mold shown in 
Figure 3, (d) is also constituted of the material having a 

35 high thermo-conductivity. In Figure 3, (e), the ink 
absorbing material is inserted into the mold with the 
non-heated side faced down. Similarly to the formation 
of the side having the air vent, a light pressure is 
imparted to the top of the ink absorbing material using 

40 the cap 18 or the like, and simultaneously, the bottom 
surface 1 7 of the mold is heated by a heater or the like, 
by which the ink blocking layer is formed. Thereafter, as 
shown in Figure 3, (0. it is reversed by 180°, so that ink 
blocking layer is formed at the opposite side, similarly. ... 

45 [0051 ] Through the foregoing, process, the ink block- 
ing layer is formed for the surfaces other than the side 
having the ink supply port. 

[0052] As shown in Figure 3, (g) - (h), the process is 
carried out for the side having the ink supply port. 

so [0053] Figure 3, (g) is a sectional view of the mold,, 
and similarly to the mold shown in Figures 2 and 3, the 
mold shown in Figure 3, (g) has a bottom surface 19 of 
a material having a high thermo-conductivity. As shown 
in Figure 3, (h), the ink absorbing material 1 for which 

55 the processing has been completed at the other sides is 
inserted into the mold 44, and a light pressure is 
imparted to the top of the ink absorbing material by a 
cap 21 or the like, and simultaneously the bottom sur- 
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face 19 of the mold is heated by a heater or the like to 
provide an ink blocking layer. 

[0054] After the cooling, it is taken out of the mold, and 
the resultant ink blocking layer is completely removed 
from the portion of the ink supply port. In place of 
removing the portion from the ink blocking layer, the 
same method as for the formation of the air vent is usa- 
ble. 

[0055] The ink blocking layer is formed in this manner, 
and the casing is completed, and then, the ink is filled 
into the ink absorbing material. In this embodiment, the 
ink injected into the ink container is all retained in the ink 
absorbing material, so that there is no ink existing in the 
small gaps between the casing and the ink absorbing 
material(so-called free ink). Since there is no need of 
paying attention to the air existing in the closed space 
formed by the absorbing material and the ink container 
wall surface, the size of the buffer region of the ink 
absorbing material adjacent air vent can be made 
smaller than that of conventional ink containers, even in 
view of the ambient condition change such as a temper- 
ature change or the pressure change. Thus, together 
with the non-existence of the ink in the gap between the 
ink absorbing material and the casing, the space usage 
efficiency of the ink container can be increased. 
[0056] The filling method of the ink may be a pressure 
injection or reduced-pressure injection. The injection 
position is preferably the ink supply port, since then the 
ink can be assuredly exists adjacent the ink supply port. 
[0057] In the foregoing manufacturing method of the 
ink container of the present invention, the ink absorbing 
material is molded to a desired fiber density and config- 
uration so as to permit generation of the desired nega- 
tive pressure, and then, the ink blocking layer is formed. 
This is desirable from the standpoint of the thickness 
control of the ink blocking layer which will be described 
hereinafter, the formation of the boundary layer and the 
easy handling in the manufacturing apparatus. When 
this is not necessary, the adjustment of the fiber density 
of the ink absorbing material and the formation of the 
configuration can be carried out simultaneously with the 
formation of the ink blocking layer. 
[0058] As regards the order of ink blocking layer for- 
mation, it starts at the side having the air vent in this 
embodiment, but the order is not limited to this. The ink 
blocking layers may be formed at a plurality of sides 
simultaneously, or all the ink blocking layer can be 
formed all at once. When the ink blocking layers are 
formed for a plurality of sides simultaneously, it is prefer- 
able from the standpoint of the saving of the time 
required for the manufacturing that non-adjacent sides 
are processed simultaneously. 

[0059] The description has been made as to the man- 
ufacturing method of an ink container having a substan- 
tially rectangular parallelepiped configuration, but the 
configuration is not limiting, and may be any, for exam- 
ple, cylindrical configuration. 

[0060] In order to increase the physical strength of the 



ink blocking layer, the mold may be provided with an 
outward or inward groove(rib) or grooves (or ribs), to 
form it in the ink blocking layer during the heat-fusing. 
[0061 ] In the conventional ink container manufacturing 

s method, it is necessary to provide an inclination for per- 
mitting the product to be pulled out when the casing is 
produced using the injection molding, and therefore, 
tapering is necessary in the container configuration. 
With the resin material having a large molding contrac- 

10 tion such as crystallized resin material, a large taper is 
required. Using the present invention, however, the ink 
blocking layer is used as a casing, the configuration of 
the mold can be changed from the conventional one, 
and therefore, an ink container having a complicated 

15 configuration can be formed, thus increasing the design 
latitude of the ink container. Additionally, the number of 
parts can be decreased so that easier recycling prop- 
erty is accomplished. 

[0062] In the manufacturing step of the ink blocking 

20 layer, as shown in Figure 4, a separating member 50 
which is separable from the ink absorbing material and 
the mold and which has a small thermal capacity such 
as aluminum foil is usable between the heating surface 
11 of the mold and the ink absorbing material 1. By 

25 heating indirectly the ink absorbing material through the 
separating member, the ink absorbing material is sepa- 
rated from the mold together with the separating mem- 
ber, and the separating member is cooled to permit 
easy removal of the ink absorbing material from the 

30 mold, in place of the cooling process. There is no need 
of heating the mold again. The productivity is improved 
by selecting, for the mold, a material with the priority of 
the heat transfer property, and selecting, for the sepa- 
rating member, a material having a better releasing 

35 property relative to the absorbing material. 

[0063] In the embodiment, the heating is effected 
through the mold. In another method for the indirect 
heating of the surface at which the ink blocking layer is 
to be formed, is to blow the ink absorbing material with 

40 heated air. 

[0064] The description will be made as to the thick- 
ness of the ink blocking layer 2 which is one.ol the fea- 
ture of the present invention. 

[0065] The thickness t of the ink blocking layer 2 of the 
45 present invention shown in Figure 1. can be changed 
without difficulty by changing the heating temperature, 
heating duration or time, porosity of the ink absorbing 
material and/or press-contact force between the mold 
and the ink absorbing material. It has been confirmed 
so empirically that thickness is not dependent on the direc- 
tion of the fiber in the above-described manufacturing 
method. 

[0066] As regards the heating temperature and the 
heating time, the thickness of the ink blocking layer 
55 formed in the same time duration is larger when the 
temperature is higher, provided that heating tempera- 
ture is higher than the melting point of the thermoplastic 
material constituting the ink absorbing material. If the 
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heating temperature is the same, the thickness of the 
ink blocking layer increases with the duration of the 
heating. 

[0067] The relation between the ink blocking layer and 
the porosity of the ink absorbing material is that thick- 5 
ness of the ink blocking layer formed during the same 
duration increases with the decrease of the porosity 
(increase of the ratio of the space occupied by the fiber), 
since the total of the gap voltage into which the melted 
resin material enters decreases. On the other hand, if 10 
the porosity of the ink absorbing material is the same, 
the thickness of the ink blocking layer formed during the 
same time increases with increase of the average diam- 
eter of the cross-section of the fiber. 

[0068] When the ink blocking layer is provided by the is 
heat-fusing of the surface layer of the ink absorbing 
material, the minimum thickness for the surface layer to 
function as the ink blocking layer varies with the surface 
tension of the used thermoplastic material and/or the 
wetting property of the mold relative to the fused resin 20 
material or the like, but practically, the ink blocking layer 
may be thinner if the pores in the surface layer 
decrease. 

[0069] It has been found that when the ink absorbing 
material is constituted by the fiber material of a thermo- 25 
plastic resin material, it changes with the porosity of the 
ink absorbing material and/or the sectional diameter of 
the fiber. More particularly, with the decrease of the 
porosity(increase of the percentage of the space occu- 
pied by the fibers), the total of the gaps which the fused 30 
resin material enters decreases, so that thin ink block- 
ing layer with less pores can be formed. On the other 
hand, if the porosity of the ink absorbing material is the 
same, a smaller section average diameter of the cross- 
section of the fiber means a larger amount of the gaps. 35 
Such a small gaps can be easily filled with the fused 
resin material, and as a result, a smaller average diam- 
eter of the cross-section of the fiber requires thinner ink 
blocking layer with smaller amount. of pores. 
[0070] Using the above facts, a desired thickness of 40 
the ink blocking layer larger than the minimum thickness 
can be provided for a given ink absorbing material, but . .. „ 
practically, the thickness of the ink blocking layer is 
desirably not less than approx. 1mm in view of the 
shock resistance or the handling property(the minimum 45 
thickness as the casing when the user handles it). Par- 
ticularly, a large ink container desirably has a large 
thickness of the ink blocking layer to enhance the shock 
resistance. 

[0071] Referring to Figure 5, the description will be so 
made as to the boundary region between the ink block- 
ing layer and the inside of the ink absorbing material. 
[0072] An ink absorbing material of polypropylene 
resin material fibers having a melting point of 180°C and 
a weight density of 0.1g/cm3 and a diameter of 30nm, ss 
has been prepared, and it has been heated at a heating 
temperature of 200°C for approx. 30 sec with the pres- 
sure of approx. 5kgf to produce the ink container having 



the ink blocking layer shown in Figure 1 , through the 
above-described method. The ink supply port was man- 
ufactured by machining the blocking layer after the ink 
blocking layer formation. 

[0073] Then, the region indicated by A in Figure 5, (a) 
which is a sectional view across the line shown in Figure 
1 is observed with a SEM (scanning electron micro- 
scope). It has been found that region(boundary layer) 
6a which is different from the ink blocking layer and also 
from the inside of the ink absorbing material exists 
between the ink blocking layer 2 and the inside of the ink 
absorbing material, as shown in Figure 5. (b). The aver- 
age thickness of the boundary layer 6a of this ink con- 
tainer having an average thickness of 0.9 mm of the ink 
blocking layer 2, was approx. 2mm. 
[0074] Figure 5, (c), (d), (e) show the fibers 7 (indi- 
cated by hatched lines) and the space 8 when the ink 
blocking layer 2, the boundary layer 6a and the inside 
region 6b of the ink absorbing material shown in Figure 
5, (b) is observed through the SEM. 
[0075] Here, the ink blocking layer shown in Figure 5, 
(c) has spaces 8 in the form of pores at some positions, 
but it is independent closed spaces, so that ink is 
blocked by the fused fibers 7. On the other hand, in the 
region 6b in the ink absorbing material shown in Figure 
5, (e), the ink absorbing material can retain the ink by 
the capillary force of the gaps 8 formed between adja- 
cent fibers 7. 

[0076] In the boundary layer 6a shown in Figure 5 ( (d), 
the number of the fibers 7 per unit volume is larger than 
in the region 6b in the ink absorbing material, and the 
gaps 8 between the adjacent fibers 7 are narrower due 
to fusing of a part of the fbers. In other words, the 
boundary layer has a smaller porosity than the inside of 
the absorbing material, so that capillary force and the 
seeping force of the ink is larger than in the inside of the 
ink absorbing material. 

[0077] The ink container of the embodiment is pro- 
vided with the ink blocking layer at the surface of the 
absorbing material except for the air vent and the ink 
supply port, and is provided with the above-described 
boundary layer in the region at the ink absorbing mate- 
rial side of the ink blocking layer. At the surface of the 
ink absorbing material at the ink supply port portion, 
there remains the boundary layer without removal. 
[0078] Therefore, the ink retained in the inside of the 
ink absorbing material having a smaller capillary force 
than the boundary layer and larger ink retaining amount 
(ink retaining efficiency) per unit volume can be sup- 
plied out assuredly through the boundary layer, and. 
therefore, the usage efficiency of the ink accommo- 
dated in the ink absorbing material can be improved. 
Here, the boundary layer is integral with the ink blocking 
layer as the casing, and therefore, no air is introduced 
through gap between the casing and the absorbing 
material, and no closed space is formed by the gaps 
between the casing and the absorbing material, by 
which the ink movement through the boundary layer is 
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assured and stabilized during the liquid supplying oper- 
ation. From the standpoint of the supply performance of 
the ink, the capillary force of the boundary layer at each 
side are desirably similar. 

[0079] When the recording head 32 is detachably s 
mountable relative to the ink container, the ink exists 
always at the ink supply port portion irrespective of the 
mourrting-and-demourrting of the head portion since the 
boundary layer remains at the surface of the ink absorb- 
ing material at the ink supply port portion. Therefore, the 10 
distance of insertion of the ink supply tube of the record- 
ing head into the ink container can be made small. With 
the reduced insertion length, the liability of introduction 
of air at the time of mounting-and-demounting of the ink 
container relative to the recording head is decreased, is 
and meniscus of the ink is formed at the surface portion, 
thus assuring the establishment of the ink supply path 
from the ink cartridge to the recording head. 
[0080] The boundary layer of only one side may have 
such a high ink retaining force that ink movement does so 
not occur despite a normal refreshing operation of the 
ink jet recording apparatus, and the ink blocking layer is 
of a semi-transparent material, by which the user can 
visually recognize the ink retaining amount depending 
on the difference of color between such a side and the 25 
other side. 

[0081 ] The forming condition of the boundary layer will 
be described. 

[0082] The boundary layer per se of the present inven- 
tion can be formed, irrespective of the formation of the 30 
ink blocking layer, by heat-fusing the surface in which 
the formation of the boundary layer of the ink absorbing 
material is desired and cooling it, while imparting the 
pressure. The pressure may be imparted during the 
heating. The average porosity of the boundary layer is 35 
generally smaller if the pressure is smaller. The thick- 
ness of the boundary layer is generally larger if the heat- 
ing duration is longer. 

[0083] According to this embodiment, however, the 
heating temperature of the mold is not less than the 40 
melting point of the thermoplastic material, and the 
pressure is imparted during the ink blocking layer for- 
mation process, so that ink blocking layer and the 
boundary layer adjaent to the ink blocking layer are 
simultaneously formed, and therefore, the number of 45 
manufacturing steps can be reduced. 
[0084] Alternatively, the heating temperature of the 
mold is changed while the ink absorbing material is in 
the mold, and during the ink blocking layer formation, 
the pressure is not imparted so that substantially only so 
the ink blocking layer is formed, and when the heating 
temperature is lower, the pressure is imparted to form 
the ink boundary layer. In this case, the ink blocking 
layer and the boundary layer can be continuously 
formed without taking the ink absorbing material out of 55 
the mold, so that complicated process can be omitted, 
while permitting formation of the ink blocking layer and 
the boundary layer with desired thicknesses. When a 



mixed fiber comprising a core material of polypropylene 
having a melting point of 180°C, a diameter of 30^m 
and a density of 0.1 g/cm 3 and a sheath therearound of 
polyethylene having a melting point of 132°C (mixing 
ratio 1: 1). the material is first heated for 1min. At the 
heating temperature of 200°C to form an ink blocking 
layer having a thickness of 1.5mm, and then is heated 
for 5min. At 170°C, and thereafter, the material is 
pressed by 5kgf for 15sec during the cooling, by which 
the boundary layer having a thickness of 1.5mm is 
formed. 

[0085] Either of the ink blocking layer and the bound- 
ary layer may be formed first, but when the boundary 
layers which are thick (for example, not less 
thanO.Smm) are to be form at a plurality of adjacent 
sides, it is desirable that boundary layers are formed 
first so that ink blocking layer does not interfere during 
the pressurization, or it may be formed simuly. 
[0086] The description will be made as to the differ- 
ence in the heating temperature and the forming condi- 
tion depending on the kind of the thermoplastic resin 
material. 

[0087] When the ink absorbing material is of the fiber 
material of a single material such as polyethylene or 
polypropylene, the boundary layer is formed in the 
region heated to a temperature not lower than the sof- 
tening point(thermal deformation temperature) and not 
higher than the melting point of the thermoplastic resin 
material constituting the fiber material. In such a region, 
the fiber is softened by the heating; and by the pressure 
imparted thereafter, the distance between the adjacent 
fibers is shorter than that in the other regions. By cool- 
ing the material with such a state kept, the fiber is cured 
so that boundary layer is formed. Therefore, the relation 
between the heating temperature and the average 
porosity is such that if the pressure is the same, the 
average porosity is smaller when the heating tempera- 
ture is higher within the range not higher than the melt- 
ing point of the thermoplastic resin material constituting 
the fiber material. 

[0088] The description will be made as to the ink 
absorbing material is made of a fiber material of a plu- 
rality of materials such as mixed fiber of polypropylene 
and polyethylene materials or a fiber(sheathed fiber), 
comprising a core material having a relatively high melt- 
ing point and a sheath material thereon having a rela- 
tively low melting point. When the heating temperature 
is lower than the melting point of the material of the 
materials constituting the ink absorbing material that 
has the minimum melting point, the boundary layer is 
formed through the same mechanism as with the fiber 
of a single material, but the boundary layer is not suffi- 
ciently formed as the case may be, for example, when 
the quantity of the material which softens at the temper- 
ature is small. When the heating temperature is 
between the melting point of the lowest melting point 
material and the melting point of the highest melting 
point material, a part of the low melting point material is 
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fused to fill a part of the gaps between adjacent fibers, 
and therefore, a boundary layer having a small average 
porosity can be easily formed. Within such a tempera- 
ture range, the average porosity decreases with 
increase of the heating temperature. It is desirable that 
softening point of the highest melting point material is 
substantially the same as or close to the melting point of 
the lowest melting point material. 
[0089] The difference between the melting point of the 
lowest melting point material and the melting point of 
the highest melting point material is preferably within a 
predetermined range, particularly when the heating 
temperature during the boundary layer formation is 
close to the melting point of the highest melting point 
material. If the temperature difference is too small, all 
the resin material is melted under a normal temperature 
control in the manufacturing step with the result of diffi- 
culty in formation of the boundary layer; and if the tem- 
perature difference is too large, the boundary layer can 
be formed deeply into the ink absorbing material from 
the surface thereof. 

[0090] The experiments have been carried out to 
investigate the forming conditions of the boundary layer, 
using the following sheathed fibers (the mixture ratio of 
the core material and the sheath material is 1 :1); 

(1) polypropylene having a melting point of 180°C 
and ethylene propylene copolymer resin material 
having a melting point of 165°C: 

(2) polypropylene having a melting point of 180°C 
and high density polyethylene having a melting 
point of 130°C: 

(3) ethylene propylene copolymer resin material 
having a melting point of 165 ? C and ethyl en e-viny- 
lacetate copolymer resin material having a melting 
point of 90°C: 

(4) PET resin material having a melting point of 
260°C and high density polyethylene having melt- 
ing point of 130°C. In the cases of (1), (2) and (3), 
the boundary layer having the desired porosity and 
thickness could be relatively easily obtained, but in 

— . the case of (4), the desired boundary layer could 
not be obtained. It results therefore that when the 
fiber is of materials having different melting points, 
the desirable temperature difference of the melting 
points of the materials is practically not less than 
10°C and not more than 80°C. 

[0091 ] When the fiber is of two materials having differ- 
ent melting points, the sheathed fiber is preferable to 
simple mixed yarn, since then the boundary layer hav- 
ing a small average porosity can be easily provided. 
This is because the material having the low melting 
point functioning as the adhesive material can be uni- 
formly present at the crossing points between the fibers 
having the high melting point. 

[0092] Even if the same sheathed fibers are used, the 
formation of the boundary layer is different depending 



on the ratio between the high melting point material and 
the low melting point material. More particularly, when 
the content of the core material(high melting point mate- 
rial) is too large, the situation is almost the same as with 

5 the single material fiber. If the content of the sheath 
material(low melting point material) is too large, there 
arises a liability that gaps between the fibers are com- 
pletely filled. Therefore, the weight ration between the 
core material (high melting point material) and the 

to sheath material (low melting point material) is approx. 
Within 7:3 to 5:5. 

(Second embodiment) 

15 [0093] Figure 2 shows an ink container according to a 
first embodiment of the present invention. This embodi- 
ment is different from the first embodiment in that ink 
blocking layer is used as a part of the casing only at the 
side having the ink supply port. 

20 [0094] In Figure 6, the ink blocking layer 2 is formed 
only at the side of the ink container to be contacted to 
the ink supply port of the ink absorbing material, and the 
ink absorbing material is inserted into a capping con- 
tainer 9 constituting the rest sides of the casing. The 

25 capping container 9 and the ink blocking layer 2 are 
welded by ultrasonic welding or the tike. 
[0095] Similar to the first embodiment, the casing and 
the ink absorbing material are integrally formed at least 
adjacent the ink supply port of the casing. Therefore, 

30 when the ink discharge tube for supplying the ink to the 
ink jet head is pressed to the ink absorbing material, the 
ink absorbing material is not separated from the casing, 
thus minimizing the pressing of the ink supply tube to 
the ink absorbing material. In this embodiment, too, a 

35 part of the casing and the ink absorbing material are 
made integral, the shock resistance is high. 
[0096] As a modified example of the embodiment, it is 
an alternative structure that casing and the ink absorb- 
ing material are made integral at any part of the casing, 

40 by which the shock resistance of the container is high. 

(Third* embodiment) 

[0097] Figure 7 is a schematic sectional view of the ink 
45 container according to a third embodiment of the 
present invention. In this embodiment, the ink container 
is provided with a thin portion 26 of ink blocking layer at 
the ink supply port. 

[0098] As shown in Figure 7, when the ink container is 
so mounted to the ink jet head portion, the ink supply is 
started by breaking the thin portion 26 by the ink supply 
tube 31 of the ejection head portion 30. The thin portion 
has a smaller thickness than the other portion of the ink 
blocking layer, but thickness is within the range defined 
55 by equation (2), so that ink does not leak there. Such a 
thin portion is produced by scraping a part of the ink 
blocking layer at the position where to constitute the ink 
supply port, after the formation of the ink blocking layer 
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when the side having the supply port is formed in the 
manufacturing step of the first embodiment. Alterna- 
tively, the portion of the mold corresponding to the thin 
portion may be slightly convexed. and the material of 
the mold at the portion may be the low thermo-conduc- 5 
tivity material. 

[0099] The provision of the thin portion of the ink 
blocking layer eliminates the necessity of using an inde- 
pendent seal member to prevent the ink leakage before 
the start of use, such as during the container being on 10 
the shelf or being transported. 

[0100] The thin portion may be used not only for the 
ink supply port but also for the air vent. When the thin 
portion is used for both of the ink supply port and the air 
vent, the packaging is simplified, and transportation with 75 
hermetically sealed state is possible. In this case, the 
filling of the ink is carried out before the hermetically 
sealed space is formed. 

[0101 ] Figure 8 is a schematic sectional view illustrat- 
ing a state before the start of use of the ink container 20 
according to the modified example of the second 
embodiment of the present invention wherein the ink 
supply port is sealed by the ink blocking layer. In the 
modified example, for the convenience of the user, the 
ink blocking layer for the air vent is a rod-like projection 25 
25 in the cut-away portion 24. The user breaks the pro- 
jection at the start of use and remove it from the cut- 
away portion, by which the air vent is opened. The con- 
figuration of the ink blocking layer sealing the air vent is 
determined in view of the strength of the material and/or 30 
the bending property. In this embodiment, the ink filling 
is effected with the ink supply port portion being sealed 
by the ink blocking layer, and the portion of the air vent 
was machined finally. 

[0102] In this modified example, as has been 35 
described with the first embodiment, a boundary layer 
6a is provided at the ink absorbing material side region 
of the ink blocking layer. With the structure wherein the 
ink is filled in the boundary layer, the introduction of the 
air from the outside through the ink blocking layer to the 40 
inside of the absorbing material due to the osmotic 
pressure, can be remarkably reduced. When the ink in 
the boundary layer evaporates to the outside, the ink is 
supplemented from the ink absorbing material, and 
therefore, the above<Jescribed function is not deterio- 45 
rated. 

[0103] Thus, the ink container shown in Figure 8 has 
an effect of preventing the introduction of the air there- 
into. Therefore, the use of the thermoplastic resin mate- 
rial exhibiting a high barrier property against the water 50 
vapor despite a relatively poor barrier property against 
the air, among various thermoplastic resin materials, is 
desirable, since then the evaporation of the ink to the 
outside can be minimized despite a single material is 
used, and the introduction of the air thereinto can be 55 
effectively prevented, and in addition, the ink supply is 
stabilized during the use. 



(Fourth embodiment) 

[0104] In the foregoing embodiments, the ink con- 
tainer can accommodate one kind of liquid, but it may be 
the one containing a plurality of liquids. 
[01 05] Figure 9 is a schematic view of a color ink car- 
tridge according to a fourth embodiment of the present 
invention, wherein (a) is a perspective sectional view, 
and (b) is a sectional view. 

[0106] The color ink cartridge of Figure 9 comprises 
an ink jet head 130 for ejecting yellow (Y), magenta (M) 
and cyan (C) inks, and an ink container 120 unified with 
the head. The ink jet head 130, as shown in Figure 9, 
(b), is connected with the ink container 120 through ink 
supply tubes 131a, 131b, 131c, and each ink is supplied 
to the ink jet head through the corresponding ink supply 
tubes. In this embodiment, the ink container and the ink 
jet head are integrated or unified with each other, but 
they may be separable from each other, wherein the ink 
jet head and the ink supply tube are unified (head car- 
tridge). 

[01 07] The ink container 1 20 is provided with partition 
walls 103a, 103b in the casing 102, by means of which 
three inks are containable. The accommodating regions 
(ink accommodating portion s) 107a, 107b, 107c for the 
three inks in the casing provided by the partition walls, 
are provided with ink absorbing materials 101a. 101b. 
101c as negative pressure producing members retain- 
ing the Y, M, C inks, ink supply ports 106a, 106b, 106c 
for connection with the ink supply tubes 131a, 131b, 
131c, and air vents 105a, 105b, 105c for introducing the 
ambience into the ink accommodating portion. 
[0108] The ink container 120 of the embodiment is 
provided at the outside with a projection 104 for mount- 
ing it to the ink jet recording apparatus, but the projec- 
tion is not inevitable if it is not required for the mounting 
to the ink jet recording apparatus. 
[0109] In this embodiment, too, the ink container 120 
uses ink absorbing materials 101a. 101b, 101c each 
made of fibers of thermoplastic resin material such as 
polypropylene fiber. The casing 102 forming the ink 
accommodating portion, and the partition walls 103a. 
103b are constituted by the ink blocking layer. 
[01 10] In this embodiment, the casing of the ink con- r 
tainer is all formed by the ink blocking layer. 
[0111] Therefore, the same effects as with the first 
embodiment are provided, and the provision of the ink 
blocking layers between the ink absorbing materials lim- 
its ink movement to the supply port in the ink absorbing 
material, so that plurality of inks can be supplied to the 
right supply ports with stability. In this embodiment, too, 
the provision of the boundary layer at the ink absorbing 
material side of the ink blocking layer is preferable. 
[01 1 2] Referring to Figures 10,11 and 1 2, the descrip- 
tion will be made as to a manufacturing method for the 
ink container of the present invention. 
[01 1 3] As shown in Figure 10, ink absorbing materials 
101a. 101b, 101c for constituting the ink accommodat- 
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ing portions 107a, 107b, 107c of the ink container of the 
present invention. They are heated and melted at their 
surfaces during the manufacturing step for the ink block- 
ing layer which will be described hereinafter, the vol- 
umes thereof reduces in the direction perpendicular to 
the contact surfaces. Therefore, it is desirable that sizes 
are larger than the sizes of the final products. 
[01 1 4] Then, the partition walls 1 03a, 1 03b of the ink 
blocking layer is formed in the central ink absorbing 
material 101b. The forming method may be the same as 
the manufacturing step of the first embodiment. How- 
ever, although not shown in the Figure, the blocking 
layer is not extended to the end of the absorbing mate- 
rial, but the end is left unchanged by the proper design 
of the mold. This is preferable for the formation of the ink 
blocking layer at the sides adjacent to the 103b and 
103a. This is usable with the embodiments described 
hereinbefore, and is preferable when the boundary layer 
is to be produced. 

[01 1 5] The ink blocking layer constituting the partition 
wall is not required to have a high strength as con- 
trasted to the ink blocking layer constituting the casing, 
and therefore, the thickness t (Figure 9, (b) thereof may 
be smaller provided that it is not smaller than the above- 
described minimum thickness for the ink blocking layer. 
[01 16] In place of forming the ink blocking layer solely 
by the absorbing material, a plate-like member of a ther- 
moplastic resin material having a compatibility which is 
the same as the ink absorbing material or a compatibil- 
ity with the ink absorbing material, as shown in Figure 
11, (a) and (b). The manufacturing process in such a 
case will be described. 

[01 17] As shown in Figure 1 1 , (a), two plate-like mem- 
bers 1 13 of a material which is the same kind of material 
as the ink absorbing materials 101a, 101b. 101c, are 
prepared. In this embodiment, the plate-like members 
1 1 3 are in the form of film of polypropylene. As shown in 
Figure 1 1 , (b), the film is attached on the ink absorbing 
material 101b, and the surface thereof is heated at a 
temperature not less than the fusing temperature of the 
plate-like member to unify it with the ink absorbing 
material 101b. With this method, the number of parts 
increases, but it is advantageous that thickness of the 
partition wall can be minimized by controlling the heat- 
ing temperature and the time. This is applicable to any 
of the foregoing embodiments. 

[0118] Then, as shown in Figure 12, (a) - (d), the three 
ink absorbing materials are unified, and the casing of 
the ink blocking layer is constituted. 
[011 9] Figure 12, (a) shows the state in which the ink 
absorbing materials shown in Figure 10 sandwiches the 
partition walls. Then, as shown in Figure 12, (b), the ink 
absorbing material is taken as one piece, and wall sur- 
faces 102A, 102A ' constituting the casing of the ink 
blocking layer is molded in the same manner as the for- 
mation of the partition walls 103a, 103b for the ink 
absorbing material 101b. Subsequently, as shown in 
Figure 12, (c) (d). the wall surfaces 102B', 102B 102C 



and 102C constituting the casing of the ink blocking 
layer, the ink supply ports 106a, 106b and 106c, the air 
vents, and the projections (unshown) are molded. 
[0120] After the casing is completed in this manner, 

5 the ink is filled into the ink absorbing material. 

[0121] In the manufacturing method of the ink con- 
tainer of the present invention described above, the 
manufacturing process of the ink blocking layer is such 
that side having the air vent is first processed, but the 

10 order is not limiting. The ink blocking layers may be 
formed at a plurality of sides simultaneously, or all the 
ink blocking layer can be formed all at once. 
[0122] In this embodiment, the partition walls 103a 
and 103b are formed on the negative pressure produc- 

15 ing member 1 01 b, but the partition walls may be formed 
on such sides of the walls 101a and 101c as are con- 
tacted to the negative pressure producing member 
101b. 

[01 23] To provide the absorbing material shown in Fig- 

20 ure 12, (a), the ink blocking layer may be formed simul- 
taneously with the molding of the ink absorbing material 
into the desired configuration and density. 
[0124] In a conventional ink container manufacturing 
method, leaves are to be provided for the injection mold- 

25 ing of the casing, so that container configuration has to 
have a taper. With the increase of the number of inks to 
be accommodated in one ink container, the structure of 
the casing becomes complicated, with the result of less 
design latitude from the standpoint of manufacturing 

30 conditions. 

[0125] However, according to the manufacturing 
method of the present invention, the configuration of the 
mold can be changed so as to Permit easy formation of 
the ink container having a complicated configuration, 

35 and non-requirement for the leaves improves the space 
efficiency with larger design latitude. Additionally, the 
number of parts can be decreased, so that conven- 
iences for the recycling are improved. 
[01 26] In the embodiment, the contained inks are yel- 

40 low, cyan and magenta inks, but may be another combi- 
nation of inks. For example, it may contain processing 
liquid or the like wNch reacts with a predetermined ink 
such as yellow, magenta, cyan or biack ink on the 
recording material or the like, and the accommodating 

45 portions may contain different density inks of the same 
kind. 

[01 27] When the contents of the inks are significantly 
different, there is no need of using the same material for 
the ink absorbing materials, and it is desirable to select 

so the material from the same kind of thermoplastic resin 
materials which are compatible with each other in view 
of the reaction property to the inks, gas barrier property 
(resistance against the evaporation) or the like. By the 
selection of the materials having the compatibility with 

55 each other, the conveniences for the recycling is not 
deteriorated, while using the materials suitable for the 
inks which the ink absorbing materials accommodate. 
The number of the ink accommodating portions is not 
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limited to three. This embodiment is applicable to the ink 
container for two or more inks. 

[0128] As a modified embodiment, at least one of the 
ink accommodating portions may be used for accom- 
modating the residual ink. 

(Fifth embodiment) 

[0129] Figure 13 is a sectional view of an ink cartridge 
200 according to a fifth embodiment of the present 
invention. This embodiment is common with the fourth 
embodiment in that wall member integral with the ink 
absorbing material is provided in the ink absorbing 
material, but the embodiment is different in that single 
liquid is accommodated. 

[0130] In this embodiment, the ink container 210 is 
provided with an ink absorbing material 201, a casing 
202 made of ink blocking layer, a projection 204 and an 
air vent 205. To the ink supply port 206 of the ink con- 
tainer, an ink supply tube 231 is connected to permit ink 
supply to the recording head 230. 
[0131] In this embodiment, a wall member 237 made 
of an ink blocking layer is provided in a region opposed 
to the ink supply port 206 in the ink absorbing material. 
In this embodiment, the wall member and the casing are 
constituted by the ink blocking layer, and one end of the 
wall member and the casing are made integral with 
each other, so that no positional deviation occurs even 
upon impact, and with the combination with the casing, 
a desired compression ratio can be provided. 
[01 32] By the provision of the wall member at the posi- 
tion opposing to the ink supply port as in this embodi- 
ment, the capillary force of the ink absorbing material 
201a adjacent the ink supply port can be made larger 
than that in the other region 201b without difficulty. In 
the case that recording head provided with the ink sup- 
ply tube 231 and the recording head 230 is connectable 
with the supply port of the ink container, desired repel- 
ling force can be provided, and the supply performance 
is maintained even rf the connection and disconnection 
therebetween are repeated. By the provision of the wair 
member integrated with the ink absorbing material at a 
position in the ink absorbing material, the ink flow during 
the ink supply can be regulated to accomplish the stabi- 
lized ink supply. The provision of the boundary layer in 
the region at the ink absorbing material side of the ink 
blocking layer is preferable since then the movement of 
the ink is along the wall surface. 

(Sixth embodiment) 

[0133] Figure 14, (a) is a schematic perspective view 
of an ink container as a liquid accommodating container 
according to a sixth embodiment of the present inven- 
tion, and Figure 14, (b) is a sectional view thereof. In this 
embodiment, a wall member integrated with the ink 
absorbing material is provided in the ink container to 
regulate the flow of the ink. 



[0134] The inside of the ink container 300 shown in 
Figure 14 is divided into two spaces by a partition wall 
305 having a communication port(communicating por- 
tion) 302. One of the spaces is hermetically sealed 

5 except for the communication port 302 formed in the 
partition wall 305, and constitutes a liquid containing 
chamber(second chamber) 304 for directly holding the 
liquid such as ink without mixture with another material 
or materials. The other space is an ink absorbing mate- 

io rial accommodating chamber(first chamber) 801 for 
accommodating the ink absorbing material 306, and the 
wall constituting the ink absorbing material accommo- 
dating chamber 301 is provided with an air vent 307 for 
introduction of the ambience into the container and a 

is supply port(liquid supply portion) 308 for supplying the 
ink to the recording head. When the ink is supplied out 
of the liquid supply portion to the unshown recording 
head, the ink in the ink absorbing material is consumed, 
and the ink is supplied to the ink absorbing material in 

20 the ink absorbing material accommodating chamber 
through the communication port formed by the partition 
wall from the ink accommodating chamber. At this time, 
the inside pressure of the ink accommodating chamber 
is reduced, but the air is introduced from the air vent 

25 through the ink absorbing material accommodating 
chamber and through the communication port of the 
partition wall into the ink accommodating chamber to 
ease the pressure reduction in the ink accommodating 
chamber. Therefore, even when the ink is consumed by 

30 the recording head, the ink is supplied to the absorbing 
material in accordance with the consumption amount, 
so that ink absorbing material retains substantially a 
constant amount of the ink, and therefore, substantially 
a constant negative pressure is maintained for the 

35 recording head, and the ink supply to the recording 
head is stable. In this embodiment, the ink absorbing 
material 306 of the ink cpntainer is made of fibers of 
thermoplastic resin material such as polypropylene 
fiber. The surface layer is the above-described ink 

40 blocking layer 806a, which constitutes the casing of the 
ink absorbing material accommodating chamber and 
the partition wall. On the other hand, the casing portion 
803 except for the partition wall of the liquid containing 
chamber 304 is of the same thermoplastic resin mate- 
rs rial as the ink absorbing material, and is welded to the 
ink absorbing material accommodating chamber to be 
integral therewith. 

[01 35] In the manufacturing of the ink container of this 
embodiment, the ink absorbing material accommodat- 

so ing chamber having the air vent, the ink supply port and 
the communicating portion is manufactured using the 
manufacturing method of the first embodiment or the 
like, and then a capping container for constituting the 
liquid containing chamber is prepared, and then, they 

55 are welded so that partition wall is aligned with the 
opening of the capping container. 
[01 36] The liquid accommodating container manufac- 
tured in this manner has the ink absorbing material and 
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the casing of the ink absorbing material accommodating 
chamber which are integral with each other, and there- 
fore, no unintended gap is produced between the inter- 
nal wall surface of the casing and the ink absorbing 
material. In the manufacturing step of the ink blocking 
layer, the ink absorbing material is imparted with such a 
small force that it is contacted to the surface of the mold 
having a heater, and therefore, the ink absorbing mate- 
rial does not acquire unintended compression distribu- 
tion during the manufacturing step. Therefore, the 
manufacturing variation is small, and the productivity is 
high. 

[0137] In the above-described manufacturing step for 
the ink absorbing material accommodating chamber, if 
the sides thereof are molded separately, It is preferable 
that side or sides not having any opening are first 
formed, and then, the side having the opening such as 
the supply port, the air vent, the communicating portion 
or the like, is formed, since then the accuracy is high. 
This is because the size of the ink absorbing material 
per se contracts in the direction perpendicular to the 
forming surface by the formation of the ink blocking 
layer. Particularly, it is desirable that partition wall which 
will constitutes the connecting portion relative to the liq- 
uid containing chamber and the side having the commu- 
nicating portion is formed finally. 
[01 38] Figures 15-17 show modified examples of this 
embodiment. 

[0139] Figure 15, (a) is a schematic perspective view 
of an ink container according to a modified example of 
the sixth embodiment of the present invention. 
[0140] Figure 15, (b) is a partial perspective view of a 
portion adjacent the communicating portion, and Figure 
15, (c) is a sectional view thereof. The structure of the 
ink absorbing material of this modified example is differ- 
ent from that of the above-described embodiment. 
[0141] In this modified example, the inside of the ink 
container 310 is divided into two spaces by the partition 
wall 315 having the communication port(communicating 
portion) 332, similarly to the sixth embodiment. One of 
the spaces constitutes a liquid containing chamber(sec- 
ond chamber) 334, and the other constitutes an ink 
absorbing material accommodating chamber(first 
chamber) 311 for accommodating the ink absorbing 
material 316. The wall surface constituting the ink 
absorbing material accommodating chamber 311 is 
provided with an air vent 317 and a supply port(liquid 
supply portion) 818 for supplying the ink to the record- 
ing head. 

[0142] In this modified example, the portions of the 
wall surface of the casing forming the first chamber and 
the second chamber of the ink container are provided 
by a cap member 31 3b plugging the opening of the con- 
tainer and the capping container 313a, and the partition 
wail 315 separating the first and second chambers and 
forming the communicating portion is provided by the 
blocking layer 316a. In the ink absorbing material 316, 
there is provided a hollow shaft (passageway) 319 



which extends from the communicating portion 312 to a 
level h from the bottom surface(communicating portion 
side surface) to promote the gas-liquid exchange, 
wherein at least both of the ends 319a and 319b of the 

5 shaft are open. The end 31 9b of the shaft is at the com- 
municating portion 312; and to the communicating por- 
tion 312, the end surface of the ink absorbing material 
316 which is not melted as well as the end of the shaft, 
are exposed. In this modified example, when the liquid 

10 in the ink absorbing material accommodating chamber 
is consumed, to such an extent that liquid surface in the 
ink absorbing material reaches level h (from the bottom 
surface), the gas-liquid exchanging operation using the 
shaft as the gas-liquid exchange promoting structure, 

is starts. More particularly, the gas is introduced into the 
liquid containing chamber 384 with the discharge of the 
liquid, and simultaneously, the liquid in the liquid con- 
taining chamber is supplied to the ink absorbing mate- 
rial accommodating chamber 311 through the end 

20 surface of the ink absorbing material 31 6 at the commu- 
nicating portion 312. 

[0143] In the this modified example, by the provision 
of the shaft as the gas-liquid exchange promoting struc- 
ture, the liquid level h in the ink absorbing material is 

25 maintained during the gas-liquid exchange, so that ink 
can be supplied out with stability. By disposing the 
inside end surface of the shaft inside the ink absorbing 
material substantially at the central portion of the ink 
absorbing material, the variation of the negative pres- 

30 sure at which the gas-liquid exchange starts is substan- 
tially constant even if the fiber mass as the ink 
absorbing material involves more or less variation in the 
fiber density. Therefore, the liquid accommodating con- 
tainer products are free of variation and are capable 

35 supplying stably the liquid to the outside. 

[0144] The liquid accommodating container is manu- 
factured by providing the partition wall 315 in the ink 
absorbing material by the blocking layer 316a, forming 
the shaft 319 portion, and then inserting the ink absorb- 

40 ing material into the capping container 31 3a, and cap- 
ping the opening of the capping container by a cap 
member 313b. As regards the manufacturing of the 
shaft portion, a heated rod member, for example, is 
inserted into the ink absorbing material 316 to provided 

45 the shaft portion, and then, the rod member is cooled 
and taken out. When the ink blocking layer is formed at 
the periphery thereof, it is desirable that temperature of 
the rod member is raised and that end of the rod mem- 
ber is provided with a portion having a low thermal con- 
so ductivity to provide the opening at the end portion. 

[01 45] Since the partition wall of the liquid accommo- 
dating container is formed by the ink blocking layer, no 
unintended gap is formed between the partition wall and 
the ink absorbing material, and therefore, the manufac- 

55 turing variation is reduced. In addition, by the provision 
of the gas-liquid exchange promoting structure in the ink 
absorbing material beforehand, the manufacturing vari- 
ation is further reduced. 
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[0146] It is desirable to form a blocking layer in the 
entirety of the region(316b in Figure 15, (c)) below the 
end 319a of the shaft as a surface layer in the region 
below the top end portion of the passage, except for the 
liquid supply portion and the end of the passage, since 5 
then the ink supply is further stabilized, even if a gap is 
formed between the capping container 313a and the ink 
absorbing material. 

[01 47] As regards the structure of the shaft, as shown 
in Figure 16, it may extend horizontally at the level h, 10 
and the periphery of the horizontal portion is provided 
with opening or openings relative to the ink absorbing 
material. The cross-sectional configuration of the shaft 
may be prism-like as shown in Figure 17, (a) and (b). As 
regards the positional relation between the communi- 75 
eating portion 312 and the end of the shaft, the end 
319b of the cylindrical shaft is disposed substantially at 
the center of the end of the ink absorbing material 316 
which is not melted, in this embodiment, but this not 
inevitable. The position of the end of the shaft may be 20 
any if the non-melted end surface of the ink absorbing 
material 316 and the communicating portion side end of 
the shaft are provided. Figure 17, (a) shows a modified 
example wherein the end 329b of the shaft 329 is pro- 
vided above the communicating portion 312, and Figure 25 
1 7. (b) shows a modified example wherein the end 339b 
of the shaft 339 is distributed in one horizontal half of 
the communicating portion 31 2. 

(Seventh embodiment) 30 

[0148] Figure 18, (a) is a schematic perspective view 
of an ink container as a liquid accommodating container 
according to a seventh embodiment, and Figure 18, (b) 
and (c) is sectional views. This embodiment is different 35 
from the above-described sixth embodiment in that ink 
absorbing material accommodating chamber and the 
liquid containing chamber are separable from each 
other and in the positions and the configurations of the 
supply port and the air vent of the ink absorbing material 40 
accommodating chamber. 

[01 49] The combined ink cartridge 320 of this embod- 
iment comprises an ink absorbing material accommo- 
dating container 321 and an exchange liquid 
accommodating container 324. The two containers are 45 
separable from each other as shown in Figure 18, (b) t 
and are engaged with each other by a male opening 
333 forming a communicating portion 322 and a female 
opening 334 and by a hook 331 and a projection 332. 
[0150] In the state shown in Figure 18, (a) and (c), a so 
partition wall 325 is formed by the wall of the casings of 
the exchangeable liquid accommodating container and 
the ink absorbing material accommodating container, 
and a communicating portion 322 is formed by the male 
opening 333 and the female opening 334. Similarly to 55 
the above-described embodiment, the liquid can be 
supplied to the ink absorbing material accommodating 
container from the exchangeable liquid accommodating 



container with the gas-liquid exchanging operation. The 
end of the male opening 333 of the exchange liquid 
accommodating container is shown as a simple open- 
ing, but a seal member may be provided which is 
opened upon the connection, by which the exchange 
liquid accommodating container may be exchanged 
without paying attention to the inclination of the 
exchange liquid accommodating container. 
[01 51 ] In this embodiment, all of the casing 326a, pro- 
jection 332 of the ink absorbing material accommodat- 
ing container and the ink supply port portion 335 are 
constituted by a blocking layer, and the end of the ink 
supply port portion 335 projected downwardly from the 
bottom surface has an ink supply port 328. The upper 
surface portion provided with the projection 332 has an 
air vent 327. 

[0152] The ink absorbing material accommodating 
container of this embodiment can be manufactured in 
the same manner as with the first chamber of the sixth 
embodiment. When the configuration is complicated, as 
in the one having the projected ink supply port portion or 
the projection for engagement, the container having the 
complicated configuration is easily accomplished by 
designing the mold, without the necessity of inserting 
the ink absorbing material into the container, as in the 
conventional structure. 

[01 53] As described in the foregoing, a part of the ink 
container casing and the ink absorbing material are 
integrated, and there is no gap between the wall (cas- 
ing) and the absorbing material at the portions where 
they are integral, so that improper ink supply due to the 
introduction of the air through between the wall and the 
absorbing material can be avoided. Additionally, the ink 
absorbing material is prevented from moving relative to 
the casing due to falling or another impact, so that ink 
supply performance to the ink jet recording head portion 
is not damaged. Since the ink absorbing material is of a 
thermoplastic material, the recycling of the container is 
easy. 

[0154] Because the side of the casing having the ink 
supplying portion is constituted by the ink blocking layer, 
the position of the absorbing material at the supply por- 
tion is not deviated despite repetition of the mounting 
and demounting of the ink container. Therefore, when 
the ink supply tube is press-contacted to the ink absorb- 
ing material, the negative pressure producing member 
can be press-contacted to the ink supply tube assur- 
edly. By the provision of the boundary layer having a 
smaller average porosity than the inside of the absorb- 
ing material at the ink absorbing material side of the ink 
blocking layer, the ink can be supplied always to the ink 
supply port portion despite the mounting-and-demount- 
ing of the head portion. Therefore, the distance of inser- 
tion of the ink supply tube of the recording head into the 
ink container can be made small. When the insertion 
degree is small, the liability of introduction of the air 
through the ink supply port is lowered when the connec- 
tion or disconnection between the recording head and 
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the ink container, and meniscus is formed by the ink at 
the surface portion, so that ink supply path from the ink 
cartridge to the recording head is satisfactorily formed. 
[01 55] By the fact that casing is all constituted by the 
ink blocking layer, the gap between the ink container 
casing and the ink absorbing material is substantially 
completely eliminated, and therefore, the above- 
described advantages can be provided. By the provi- 
sion of the boundary layer, the ink retained in the ink 
absorbing material can be assuredly supplied out 
through the boundary layer, and therefore, the usage 
efficiency of the ink accommodation in the ink absorbing 
material can be enhanced. Here, the boundary layer is 
integral with the ink blocking layer as the casing, and 
therefore, no air is introduced through gap between the 
casing and the absorbing material, and no closed space 
is formed by the gaps between the casing and the 
absorbing material, by which the ink movement through 
the boundary layer is assured and stabilized during the 
liquid supplying operation. 

[0156] Openably sealing the air vent and the ink sup- 
plying portion by the ink blocking layer, provides a high 
reliability package against the transportation or the like 
before the start of use of the ink container, without 
increasing the number of parts. With such a structure, 
the provision of the boundary layer and the filling of the 
ink in the boundary layer are desirable since then the 
introduction of the air due to the osmotic pressure into 
the absorbing material from the outside can be further 
assuredly prevented. 

[0157] With the structure wherein the ink blocking 
layer is provided in the absorbing material or at a part of 
the surface, the movement of the ink is blocked by the 
ink blocking layer, so that ink movement from the ink 
absorbing material to the supply port can be limited dur- 
ing the ink supply. 

[0158] While the invention has been described with 
reference to the structures disclosed herein, it is not 
confined to the details set forth and this application is 
intended to cover such modifications or changes as may 
come within the purposes of the improvements or the 
scope of the following claims. 

[0159] An ink container includes an ink absorbing 
material for retaining ink and producing a negative pres- 
sure; a casing, provided with an ink supplying portion 
and an air vent, for accommodating the ink absorbing 
material; wherein the ink absorbing material is of ther- 
moplastic material and has a surface ink blocking layer 
provided by heating and melting a surface of the 
absorbing material; wherein the ink blocking layer 
blocks movement of the ink contained in the ink absorb- 
ing material to outside, and constitutes at least a part of 
the casing. 

Claims 

1 . An ink container comprising: 



an ink absorbing material for retaining ink and 
producing a negative pressure; 
a casing, provided with an ink supplying portion 
and an air vent, for accommodating said ink 

5 absorbing material; 

wherein said ink absorbing material is of ther- 
moplastic material and has a surface ink block- 
ing layer provided by heating and melting a 
surface of the absorbing material; 

10 wherein said ink blocking layer blocks move- 

ment of the ink contained in said ink absorbing 
material to outside, and constitutes at least a 
part of said casing. 

75 2. An ink container according to Claim 1 , further com- 
prising a boundary layer having a smaller average 
porosity than that of inside portion of said absorbing 
material, at an ink absorbing material side of said 
ink blocking layer. 

20 

3. An ink container according to Claim 1, wherein 
such a side of said casing as has said ink supplying 
portion is constituted by said ink blocking layer. 

25 4. An ink container according to Claim 2, wherein said 
boundary layer constitutes a surface of said ink 
absorbing material in said ink supplying portion. 

5. An ink container according to Claim 1 , wherein said 
30 casing is all constituted by said ink blocking layer. 

6. An ink container according to Claim 5, wherein said 
ink supplying portion and said air vent are openably 
sealed. 

35 

7. An ink container according to Claim 6, further com- 
prising a boundary layer having a smaller average 
porosity than that of inside portion of said absorbing 
material, at an ink absorbing material side of said 

40 ink blocking layer, and said boundary layer is filled 
with the ink. 

8. An ink container according to Claim 1 , wherein said 
casing comprises a first chamber containing said 

45 ink absorbing material and provided with said ink 
supplying portion and said air vent, and a second 
chamber which is provided with a communicating 
portion in fluid communication with said first cham- 
ber and which is a substantially hermetically 

so sealed. 

9. An ink container according to Claim 8, further com- 
prising a passage for introducing ambient air, which 
is extended from a portion of said ink absorbing 

55 material adjacent said communicating portion to an 
inside of said ink absorbing material. 

10. An ink container according to Claim 8, wherein said 
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ink absorbing material is provided with said ink 
blocking layer constituting a surface layer in a 
region of ink supplying portion side beyond a top 
end portion of said passage, except for said ink 
supplying portion and an end of said passage. 5 

11. An ink container comprising: 

an ink absorbing material for retaining ink and 
producing a negative pressure; 10 
an ink supplying portion and an air vent; 
wherein said ink absorbing material is of ther- 
moplastic material and has, at a part thereof, a 
surface ink blocking layer provided by heating 
and melting a surface of the absorbing mate- 15 
rial; 

wherein the ink blocking layer blocks move- 
ment of the ink contained in ink absorbing 
material. 

20 

12. An ink container according to Claim 11, wherein 
said ink absorbing material is divided by said ink 
blocking layer into a plurality of parts for containing 
different kinds of inks, respectively. 

25 

13. An ink container according to Claim 11, further 
comprising a first chamber containing said ink 
absorbing material and provided with said ink sup- 
plying portion and said air vent, and a second 
chamber which is provided with a communicating 30 
portion in fluid communication with said first cham- 
ber and which is a substantially hermetically 
sealed. 

14. An ink container according to Claim 13, further 35 
comprising a partition wall which separates said 
first chamber and said second chamber and which 
forms said communicating portion, is provided by 
heating and melting a surface of the absorbing 
material. 40 

15. An ink container according to Claim 11, further 
comprising a boundary layer having a smaller aver- 
age porosity than that of inside of said absorbing 
material, at a region adjacent said ink blocking 45 
layer. 

16. An ink container according to Claim 11, wherein 
said surface ink blocking layer constitutes at least a 
part of a casing of said ink container. so 

1 7. An ink absorbing material for an ink container, com- 
prising: 

an ink absorbing portion for retaining ink and 55 
producing a negative pressure; 
an ink blocking layer of thermoplastic material 
in or at a surface of said ink absorbing portion, 



30 

said ink blocking layer being produced by heat- 
ing and melting said ink absorbing portion and 
blocking movement of the ink contained in said 
ink absorbing portion. 

18. An ink container according to Claim 17, further 
comprising a boundary layer having a smaller aver- 
age porosity than that of inside portion of said 
absorbing portion, at an ink absorbing portion side 
of said ink blocking layer. 

19. An ink container according to Claim 17, wherein 
said thermoplastic material is a polyolefin fibrous 
material. 

20. An ink container according to Claim 17, wherein 
said ink absorbing material comprises two fiber 
materials having different melting points. 

21. An ink container according to Claim 20, wherein a 
temperature difference between the melting point of 
the material having a highest melting point and the 
melting point of the material having the lowest melt- 
ing point is not less than 10°C and not more than 
80°C. 

22. An ink container according to Claim 17. wherein 
said ink absorbing material is provided therein a 
passage for fluid communication with an outside. 

23. A manufacturing method for an ink container includ- 
ing an ink absorbing material for retaining ink and 
producing a negative pressure and a casing for 
accommodating the ink absorbing material, com- 
prising the steps of: 

preparing an ink absorbing, material of thermo- 
plastic material; 

forming an ink blocking layer by heating and 
melting at least a part of a surface layer of the 
ink absorbing material. 

24. A method according to Claim 23, further comprising 
the step of filling the ink into said ink absorbing 
material after said heating step, _ 

25. An method according to Claim 23. wherein said ink 
blocking layer forming step includes a step of pro- 
viding a thin portion which is openable upon start of 
use of the ink container, at a part of the ink blocking 
layer. 

26. A method according to Claim 23, wherein in said ink 
blocking layer forming step, a separating member is 
disposed between a heating member and said ink 
absorbing material, wherein said separating mem- 
ber is separable from said heating member and 
said ink absorbing material, and after said separat- 
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ing member and said ink absorbing material are 
separated from the heating member, cooling is 
effected to separate said separating member from 
said ink absorbing material. 

5 

27. An ink container according to Claim 23, wherein in 
said ink blocking layer forming step, a plate-like 
member having a surface layer of material of the 
same kind as said ink absorbing materia! is con- 
nected to the heated and melted ink absorbing 10 
material. 

28. A method according to Claim 23, wherein in said ink 
absorbing material preparing step, a plurality of ink 
absorbing materials of the same thermoplastic 15 
material are prepared, and in said ink blocking layer 
forming step, the ink blocking layers are formed at 
connecting surfaces of the plurality of said ink 
absorbing materials, and the ink blocking layers are 
welded by heating, thus unifying the ink absorbing 20 
materials. 

29. A method according to Claim 23, wherein in said ink 
absorbing material preparing steps, a slit if formed 

at a part of said ink absorbing material, and in said 25 
ink blocking layer forming step, an ink blocking layer 
is formed at the slit to fill it. 

30. A method according to Claim 23, wherein said ink 
absorbing material preparing step includes a step 30 
of forming a passage in the ink absorbing material 

for fluid communication with an outside, and a step 
of forming a liquid containing chamber which is a 
substantially hermetically sealed chamber except 
for the passage, after said ink blocking layer form- 35 
ing step. 

31 . A method according to Claim 23, further comprising 
a step of forming a boundary layer having a smaller 
average porosity than that of inside of said ink 40 
absorbing material by heating and melting at least a 
part of the surface layer of said ink absorbing mate- 
rial and imparting a pressure to it during cooling, 
after said ink absorbing material preparation step. 

45 

32. A method according to Claim 23, wherein said ink 
absorbing material preparation step includes a step 
of preparing a plurality of ink absorbing materials of 
thermoplastic materials having different melting 
points, and in said ink blocking layer forming step, so 
the heating is carried out at a temperature not less 
than a minimum melting point of the materials and 
not higher than a maximum melting point of the 
materials. 
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